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(54) LUBRICATING GREASE COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lubricating grease composition suitable for a high speeding 
and a high loading of a bearing in an iron manufacturing machine, etc. 

SOLUTION: This lubricating grease composition is obtained by blending 100 pts.wt. of base grease 
comprising (A) 40-95 wt.% of at least one kind of base oil selected from mineral oil and synthetic oil and 
(B) 5-60 wt.% of a calcium sulfonate complex-based thickening agent with (C) 1-15 pts.wt. of 
molybdenum dialkyldithiocarbamate, 1-10 pts.wt. of an organized bentonite and a thiadiazole-based 
metallic deactivator and (D) 0.5-7 pts.wt. of an amorphous polypropylene and 1-10 pts.wt. of 
polyethylene wax. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] As opposed to the radical grease 100 weight section which consists of 40 - 95 % of the weight 
(component a) of at least one sort of base oil and 5 - 60 % of the weight (component b) of calcium 
sulfonate complex system thickening agents chosen from mineral oil or synthetic oil Molybdenum dialkyl 
dithiocarbamate (component c) 1 - 15 weight sections, The organic-ized bentonite (component c) 1 - 10 
weight sections, thiadiazole system metal deactivator (component c), and the lubricating grease 
constituent characterized by coming to blend polyethylene wax (component d) 1 - 10 weight sections 
with amorphous polypropylene (component d) 0.5 - 7 weight sections list. 

[Claim 2] The lubricating grease constituent according to claim 1 which blends at least two sorts of 
components chosen from the group to which a thickening agent (component b) uses calcium sulfonate 
and a calcium carbonate as an indispensable component, and becomes this from calcium dibehenate, 
calcium distearate, calcium dihydroxy stearate, boric-acid calcium, and calcium acetate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a lubricating grease constituent useful as lubricant of 
the bearing which is excellent in a water resisting property, rust-proofing nature, thermal resistance, and 
endurance, and is used for a high-speed rotation list by the Takani pile. It is related with a lubricating 
grease constituent useful to bearing, such as a machine for iron manufacture which it is exposed to a lot 
of cooling water in detail, and circular-cone roller bearing of the work roll of the rolling mill used for a 
high-speed rotation list by the advance of a rolling facility under a severe condition called the Takani 
pile is made into the start, and a water resisting property, rust-proofing nature, thermal resistance, and 
endurance are required, and is used for a high-speed rotation list by the Takani pile. 
[0002] 

[Description of the Prior Art] Conventionally, the calcium sulfonate complex system grease which used 
the calcium sulfonate complex system thickening agent which contains a calcium carbonate as 
lubricating grease which fills a water resisting property, rust-proofing nature, thermal resistance, and 
load carrying capacity is known (JP,5-8760,B). 

[0003] A calcium carbonate is distributed in grease at colloid. However, since the particle size is as 
small as 0.2-0.5 micrometers. Especially when it is used for the lubrication part concerning rotation of 
bearing, gear, etc. which require a severe load, and a sliding device Uneven wear of the starting machine 
part occurred, or the unusual temperature rise arose, and the problem was in the withstand-load engine 
performance, and there was also a trouble that endurance ability was missing ("annual report in Heisei 3 
fiscal year" the 93- of a corporation lubricating oil association central technical research center 130 
pages). 

[0004] So, in the part which requires the applied severe load, the grease constituent which had 
lubricant, such as a metal deactivator for the corrosion prevention resulting from a rusr-proofer, an 
extreme pressure additive, and this extreme pressure additive, a wax, and a polymer, added by high 
temperature grease, such as lithium complex system grease and urea grease, is used (JP,7-30350,B). 
However, this grease constituent contained the additive of varieties and had the trouble of a water 
resisting property, a heat-resistant fall, etc. having arisen, and spoiling the property which radical grease 
originally has by the interaction of radical grease, each additive, or each additives. Moreover, circular- 
cone roller bearing of the work roll of a rolling mill is made into the start, and by bearing, such as a 
machine for iron manufacture, although used for a high-speed rotation list more often by severe 
condition called the Takani pile, the suitable lubricant for this use part is not yet found out by the 
advance of a rolling facility in recent years. 
[0005] 

[Problem(s) to be Solved by the Invention] The place which it is accomplished in order that this 
invention may solve the above-mentioned various troubles, and is made into the purpose is to provide 
the high speed list of bearing, such as a machine for iron manufacture, with the lubricating grease 
constituent which suited the Takani pile-ization. 
[0006] 

[Means for Solving the Problem] this invention persons use as radical grease the calcium sulfonate 
complex system grease which has a water resisting property, rust-proofing nature, thermal resistance, 
and load carrying capacity, as a result of repeating research wholeheartedly in view of the above- 
mentioned technical problem. By adding molybdenum dialkyl dithiocarbamate, an organic-ized bentonite, 
thiadiazole system metal deactivator, amorphous polypropylene, and polyethylene wax Without spoiling 
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the property of radical grease, knowledge that it can be used for a high-speed rotation list under the 
conditions of the Takani pile and endurance may be improved according to the synergistic effect of 
these additives is acquired, and it came to complete this invention. 

[0007] Namely, the lubricating grease constituent concerning this invention "As opposed to the radical 
grease 100 weight section which consists of 40 - 95 % of the weight (component a) of at least one sort 
of base oil and 5 - 60 % of the weight (component b) of calcium sulfonate complex system thickening 
agents chosen from mineral oil or synthetic oil Molybdenum dialkyl dithiocarbamate (component c) 1 - 
15 weight sections, The organic-ized bentonite (component c) 1 - 10 weight sections, and thiadiazole 
jsystem metal deactivator (component c), It is and the lubricating grease constituent characterized by 
coming to blend polyethylene wax (component d) 1 - 10 weight sections with amorphous polypropylene 
(component d) 0.5 - 7 weight sections list." 

[0008] Moreover, it is characterized by what "a thickening agent (component b) uses calcium sulfonate 
and a calcium carbonate as an indispensable component, and blends for at least two sorts of 
components chosen from the group which becomes this from calcium dibehenate, calcium distearate, 
calcium dihydroxy stearate, boric-acid calcium, and calcium acetate." 
[0009] 

[Embodiment of the Invention] Hereafter, this invention is explained more to a detail. 

(1) The constituent of a lubricating grease constituent and the lubricating grease constituent of the 

blending-ratio-of-coal this invention explain following [ which is the thing which comes to blend a 

specific additive with the radical grease which consists of base oil and a thickening agent ] each 

component. 

[0010] (a) Base oil (component a) 

As base oil, various lubricating oil base oil, such as a mineral oil (petroleum) system lubricating oil used 
for usual grease and a thing of the mixed stock which used together a synthetic system lubricating oil or 
these, is used. As a mineral lubricating oil, the thing of 5-1000mm2 / second has the desirable kinematic 
viscosity in 40 degrees C from a viewpoint of a low temperature performance. On the other hand as a 
synthetic system lubricating oil, alpha olefins, alpha olefin oligomer, diester, neopentyl polyol esters, and 
alkylation diphenyl ether are mentioned, and alkylation diphenyl ether is desirable from a heat-resistant 
viewpoint also in these. 
[001 1] (b) Thickening agent (component b) 

As a thickening agent of the radical grease in the lubricating grease constituent of this invention, a 
calcium sulfonate complex system thickening agent, i.e., calcium sulfonate, is used as an indispensable 
component, and the thickening agent which combined the calcium salt chosen as it from lower-fatty- 
acid calcium salts, such as higher-fatty-acid calcium salts, such as the (i) calcium carbonate, (ii) calcium 
dibehenate, calcium distearate, and calcium dihydroxy stearate, and calcium acetate (iii), (iv) boric-acid 
calcium, etc. is used. 

[0012] What blended at least two sorts of components chosen from the group which uses calcium 
sulfonate and two components of a calcium carbonate as an indispensable component, and becomes 
these from calcium dibehenate, boric-acid calcium, and calcium acetate especially (a total of four 
components) is desirable, moreover, the increase of calcium sulfonate — a butterfly — effectiveness — 
a viewpoint to a base number — 50-500 — the high basicity calcium sulfonate of 300-500 is especially 
desirable. The radical grease in the lubricating grease constituent of this invention consists of the 
above-mentioned base oil and a thickening agent, and the thickening agent of the blending ratio of coal 
is 5 - 60 % of the weight to 40 - 60 % of the weight of base oil. Preferably, a thickening agent is 10-55 
% of the weight to 44 - 90 % of the weight of base oil. Base oil serves as the inclination for grease to 
harden at less than 40 % of the weight, and for a fluidity to fall, and on the other hand, if base oil 
exceeds 95 % of the weight, it will become the inclination for grease to become soft, and for a fluidity to 
be too high and to approach a lubricating oil. In addition, although 90-10:10-90 have [ the rate in the 
case of using mineral oil and synthetic oil together ] the desirable ratio of mineral oil and synthetic oil as 
base oil, and the low temperature or hot engine performance will improve if the ratio of synthetic oil is 
raised, a raw material cost becomes high and economical efficiency falls. 
[0013] (c) Molybdenum dialkyl dithiocarbamate (component c) 

It is known as an FM agent (Friction Modifier: friction regulator), and molybdenum dialkyl dithiocarbamate 
(it omits Following MoDTC) is the Vanderbilt make. Molyvan A and the SAKURARU-BU 600 grade made 
from the Asahi electrification are marketed. MoDTC in this invention is added for improvement in the 
withstand-load engine performance which is the fault of calcium sulfonate complex system grease — 
having — the loadings — the radical grease 100 weight section — receiving — 1 - 15 weight section — 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgLejje 



2006/08/30 



JP,11-131086,A [DETAILED DESCRIPTION] 



3/1 1 v 



it is 3 - 13 weight section preferably. If the charge of combination of MoDTC becomes deficient in the 
withstand-load engine performance in under 1 weight section and 1 5 weight sections are exceeded, 
there will be no improvement in the withstand-load engine performance not much, and economical 
efficiency will fall. 

[0014] (d) Organic-ized bentonite (component c) 

An organic-ized bentonite is added as a solid lubricant in the lubricating grease constituent of this 
invention for the improvement in the withstand-load engine performance, although usually used as a 
thickening agent of lubricating grease. Although there is a JP,4-515,B official report as same operation, 
"this adds an organic-ized bentonite independently, measures reduction of frictional resistance, and 
cannot respond to the Takani pile of this invention, the addition in this invention — the radical grease 
100 weight section — receiving — 1 - 10 weight section — it is 3 - 8 weight section preferably. If an 
organicHzed bentonite becomes deficient in the withstand-load engine performance in under 1 weight 
section and 10 weight sections are exceeded, the property of radical grease will be spoiled. 
[0015] (e) Thiadiazole system metal deactivator (component c) 

Although usually added from a viewpoint of the corrosion prevention of MoDTC, thiadiazole system 
metal deactivator adsorbs in reforming of a lubrication side, i.e., the early stages of lubrication, in a 
lubrication side in the lubricating grease constituent of this invention, and is added for the operation 
which promotes "concordance." the loadings in this invention — the radical grease 100 weight section - 
- receiving — 0.5 - 5 weight section — it is 1 - 3 weight section preferably. If thiadiazole system metal 
deactivator is deficient in a promotion operation of "concordance" in under the 0.5 weight section and 
exceeds 5 weight sections, the property of radical grease will be spoiled. 
[0016] (f) Amorphous polypropylene (component d) 

It is added in order to give adhesion to the lubricating grease constituent of this invention, and 
endurance of amorphous polypropylene improves, the loadings in this invention — the radical grease 100 
weight section — receiving — 0.5 - 7 weight section — it is 1 - 5 weight section preferably. Amorphous 
polypropylene becomes lacking in the adhesion made into the purpose under in the 0.5 weight section, if 
7 weight sections are exceeded, the viscosity of the lubricating grease constituent of this invention will 
become high, and use by high-speed rotation will become difficult. 
[0017] (g) Polyethylene wax (component d) 

Polyethylene wax is added in order to raise the lubricating properties in the pyrosphere of the lubricating 
grease constituent of this invention, the loadings in this invention — the radical grease 1 00 weight 
section — receiving — 1 - 10 weight section — it is 3 - 8 weight section preferably. Under in the 
polyethylene wax 1 weight section, it becomes lacking in thermal resistance, and if 10 weight sections 
are exceeded, the lubricating grease constituent of this invention will become hard. Although there is 
also the technique of decreasing a thickening-agent content in order to cancel this, the property of 
radical grease is spoiled in that case. 

[0018] (h) Being able to blend an antioxidant, a pour point depressant, etc. with the lubricating grease 
constituent of additional component this invention suitably if needed, the loadings are the range of 0.2 - 
20 weight section to the radical grease 1 00 weight section. 

[0019] (2) Radical grease is first manufactured from base oil (component a) and a thickening agent 
(component b), and manufacture of the lubricating grease constituent of manufacture this invention of a 
lubricating grease constituent adds other additional components in this radical grease at molybdenum 
dialkyl dithiocarbamate (component c), an organic-ized bentonite (component c), thiadiazole system 
metal deactivator (component c), amorphous polypropylene (component d), and a polyethylene wax 
(component d) list, it mixes these and is manufactured. 

[0020] First a calcium carbonate is made to generate from high basicity calcium sulfonate under 
existence of base oil, such as mineral oil, using a suitable solvent, then lower fatty acid and a higher 
fatty acid are added, a fatty-acid calcium salt (calcium soap) is compounded, subsequently a 
temperature rise is carried out to 140-150 degrees C, amorphous polypropylene with the high melting 
point, polyethylene wax, and an antioxidant are added, and dissolution distribution is carried out. 
[0021] Subsequently, after cooling at room temperature -80 degree C, molybdenum dialkyl 
dithiocarbamate, an organic-ized bentonite, thiadiazole system metal deactivator, and a pour point 
depressant are added, and a uniform constituent is obtained using a three-step roll mill, the De Dis per 
mille, a colloid mill, etc. 
[0022] 

[Example] The example shown below explains this invention still more concretely. 

Whenever [ [I] evaluation approach (1) butterfly ] is JIS. It was based on "5.3 It being a measuring 
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method whenever [ butterfly ]". [ of K-2220 ] 

(2) The dropping point is JIS. It was based on "5.4 Dropping point test method" of K-2220. 

(3) Bearing rust proofing is ASTM. It was based on D1743 "Standard Test Method for Corrosion 
Preventive Properties of Lubricating Grease." As the evaluation approach, extent of the corrosion of a 
bearing outer-ring-of-spiral-wound-gasket orbital front face was investigated without the display 
magnifier with the brightness of about 650 luxs with the naked eye. 

When corrosion is accepted in neither 1 :2 scores nor three bearing outer-ring-of^spiral-wound-gasket 
orbital front faces. 

When the corrosion of the initial stage of the magnitude which corrosion is accepted in either 2:2 scores 
or three bearing outer-ring-of-spiral-wound-gasket orbital front faces, and is visible enough with the 
naked eye is three or less pieces. 

(4) Two approaches estimated the lubrication engine performance on the following conditions using the 
testing machine shown in drawing 1 . 

<Conditions> Sample offering bearing 30305DJR The amount of samples Holder-covering was installed 
in order to prevent the cooling wind to a PIROBU lock affecting whenever [ bearing internal 
temperature ], as shown in the opening volume of bearing 100% at sample offering grease restoration 
drawing 1 . 

** As load-carrying-capacity running-in, operate for 90 minutes in load 81.8Kgf and rotational frequency 
3635rpm, and then operate for 90 minutes in load 244Kgf and rotational frequency 3635rpm as a dummy 
run. A load is raised to 381Kgf(s), 518Kgf, 654Kgf, and 790Kgf after that, and it operates for 90 minutes 
under each load, respectively. When bearing outer-ring-of-spiral-wound-gasket temperature becomes 
1 40 degrees C or more between them, a trial is stopped and the load at the time of bearing outer-ring- 
of^spiral-wound-gasket temperature becoming 1 40 degrees C or more is recorded. The judgment was 
made into (O) when bearing outer-ring-of-spiral-wound-gasket temperature was 140 degrees C or less, 
even if it operated for 90 minutes in 790Kgf(s) which are breaking loads. 

** As rapidity-proof running-in, operate for 90 minutes in load 81.8Kgf and rotational frequency 
3635rpm, and then operate for 90 minutes in load 244Kgf and rotational frequency 3635rpm as a dummy 
run. They are 4543rpm and 5434rpm about a rotational frequency after that. It raises and operates for 
90 minutes at each rotational frequency, respectively. When bearing outer-ring-of-spirahwound-gasket 
temperature becomes 140 degrees C or more between them, a trial is stopped and the rotational 
frequency at the time of bearing outer-ring-of-spiral-wound-gasket temperature becoming 140 degrees 
C or more is recorded. 5434rpm which is the last rotational frequency The judgment was made into (O) 
when bearing outer-ring-of-spiral-wound-gasket temperature was 140 degrees C or less, even if it 
operated for 90 minutes. 

[0023] The radical grease 1 and the radical grease 2 which are used in preparation each example and 
the example of a comparison of [II] radical grease were prepared as follows. 

[0024] (a) Purification mineral oil (kinematic viscosity in 40 degrees C: 98.3mm2 / second) was used as 
preparation (1st process) base oil of radical grease 1, 66.6 % of the weight of base oil, 30 % of the weight 
of high base calcium sulfonate of a base number 300, and 3 % of the weight of methanols were put into 
the reaction vessel, and it stirred enough, and mixed to homogeneity. 

[0025] (The 2nd process) After fully stirring mixture obtained at the 1 st process, it warmed at 80-95 
degrees C, the methanol was volatilized, it removed, and the mixture which the calcium carbonate 
distributed in mineral oil at colloid was obtained. 

[0026] (The 3rd process) Next, 0.3 % of the weight of boric acids, 1.2 % of the weight of acetic acids, 0.7 
% of the weight of behenic acid, and 0.5 % of the weight of stearin acid were added and stirred into the 
mixture obtained at the 2nd process. 

[0027] (The 4th process) Subsequently 1 .5 % of the weight of calcium hydroxides was made the mixture 
obtained at the 3rd process at the water solution, and it added. It stirred enough, it held for 30 minutes 
at 150**5 degrees C of maximum temperatures, and growth of micellar structure, i.e., the crystal 
structure, was equalized. 

[0028] (The 5th process) Next, it cooled gradually to the room temperature, it processed by the three- 
step roll mill, and calcium sulfonate complex system grease was obtained. The presentation of the 
obtained radical grease 1 is shown in Table 1. 

[0029] (b) Alkylation diphenyl ether (kinematic viscosity in 40 degrees C: 97.5mm2 / second) was used 
as preparation (1 st process) base oil of radical grease 2, 67.6 % of the weight of base oil, 28 % of the 
weight of high base calcium sulfonate of a base number 400, and 3 % of the weight of methanols were 
put into the reaction vessel, and it stirred enough, and mixed to homogeneity. 
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[0030] (The 2nd process) After fully stirring mixture obtained at the 1st process, it warmed at 80-95 
degrees C, the methanol was volatilized gradually, it removed, and the mixture which the calcium 
carbonate distributed in mineral oil at colloid was obtained. 

[0031] (The 3rd process) Next, 1.5 % of the weight of acetic acids, 0.7 % of the weight of behenic acid, 
0.5 % of the weight of stearin acid, and 1.1 % of the weight of hydroxy stearin acid were added into the 
cnixture obtained at the 2nd process, and it fully stirred into it. 

[0032] (The 4th process) Subsequently 1 .3 % of the weight of calcium hydroxides was made the mixture 
obtained at the 3rd process at the water solution, and it added. It stirred enough, it held for 30 minutes 
at 1 50 degrees C [ of maximum temperatures ] **5 degrees C, and growth of micellar structure, i.e., the 
crystal structure, was equalized. 

[0033] (The 5th process) Next, it cooled gradually to the room temperature, it processed by the three- 
step roll mill, and calcium sulfonate complex system grease was obtained. The presentation of the 
obtained radical grease 2 is shown in Table 1. 
[0034] 
[Table 1] 
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[0035] The lubricating grease constituent used in the [III] examples 1-12, the example 1 of a comparison 
- 9 examples 1-12, and the examples 1-9 of a comparison By the combination presentation shown in 
Table 2, Table 3, Table 4, and Table 5, 6, and 7, amorphous polypropylene, Polyethylene wax carries out 
addition mixing immediately after the 4th process termination of preparation of radical grease 1 or 
preparation of radical grease 2. MoDTC, an organic-ized bentonite, and thiadiazole system metal 
deactivator In the 5th process of preparation of radical grease 1 or preparation of radical grease 2, 
addition mixing was carried out at the room temperature, and it was obtained by processing with a 
three-high roll mill. These evaluation results are shown in Table 2, Table 3, Table 4, and Table 5, 6, and 
7. 

[0036] 
[Table 2] 
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[0037] 
[Table 3] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



2006/08/30 



uk.i I-131086.A [DETAILED DESCRIPTION] 7/11 ^— v 



[S3] 









HKS#|6 

/J 13 If 1 ^ 




HJt£#J8 


E 


S^U -XI 
S^'J - X2 


10 0 


10 0 


1 0 0 


10 0 


_3- 


OS£c) 
MoDTC 


8 
3 
1 


3 
6 
1 


1 3 
8 
3 


1 3 
8 
3 




# 'J J. ^ U > 7 e> ^X 


3 
3 


3 
3 


5 
8 


5 
8 


ft 




3 17 


2 9 9 


2 8 4 


2 9 7 


A (°C) 


2 6 0 


2 6 3 


2 6 9 


2 7 2 


fig 




Ml 

O 
O 


Ml 

O 
O 


Ml 

O 

o 


Ml 

O 
O 



[0038] 
[Table 4] 
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[0039] 
[Table 5] 
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[0042] In the lubricating grease constituent of this invention, thiadiazole system metal deactivator sticks 
to a lubrication side in the early stages of lubrication, "concordance" is promoted, adhesion of a 
lubricating grease constituent is improved by work of amorphous polypropylene, and it is thought that 
the withstand-load engine performance improved according to an operation of the calcium carbonate 
distributed to colloid and an organic-ized bentonite. Moreover, MoDTC controls the wear under a severe 
condition and polyethylene wax is imagined to be what has contributed to improvement in the lubricating 
properties in a pyrosphere. 
[0043] 

[Effect of the Invention] The lubricating grease constituent of this invention has the effectiveness that 
it can be used for bearing, such as a machine for iron manufacture with which water resisting properties 
including circular-cone roller bearing of the work roll of the rolling mill used for a high-speed rotation list 
under a severe condition called the Takani pile, rust-proofing nature, thermal resistance, load carrying 
capacity, and endurance are demanded. Therefore, the lubricating grease constituent of this invention is 
very useful practically. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
,3.In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] drawing 1 explains the structure of the testing machine used for measurement of the load 
carrying capacity of a lubricating grease constituent, and rapidity-proof — it is a notching front view a 
part. 

[Description of Notations] 

1 Bearing 

2 Electrode Holder 

3 Holder-Covering 

4 Revolving Shaft 

5 Support Bearing 

6 PIROBU Lock 

7 Pulley 

8 Belt 

M Motor side 
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